Membrane-bound organelles are biochemically distinct compartments used by eukaryotic cells for serving specialized physiological functions and for organizing their internal environment. Recent studies revealed extensive communication between these organelles through mechanisms such as membrane contacts and highlighted the network nature of their organization and communication. Currently, however, how the organelle networks are spatially organized and interact at the whole-cell scale remains poorly understood. In particular, it remains unknown whether, and if so how, interactions between different organelle networks may affect their spatial distributions, and vice versa. To address these questions, we developed image-based computational analysis methods and used them to examine the spatial distributions of the lysosome network and the peroxisome network and their interactions in cultured COS-7 cells. Because variations in cell shapes may influence spatial distributions of the organelles, we cultured the cells on printed circular protein substrates so that they all had approximately the same shape and size. We first examined the global distribution patterns of the lysosome network and the peroxisome network using a computational method that separates stationary from moving organelles in time-lapse movies. We then investigated their interactions locally by following individual lysosomes and peroxisomes using single particle tracking. We characterized relations between their distributions using several spatial statistical metrics, including Hausdorff distance between probability distribution maps, inter-organelle distance distribution, and nearest-neighbor distribution. To test whether changes in the lysosome network distribution affect the peroxisome network distribution, we treated the cells with ML-SA1, an agonist of lysosome Ca 2þ channel TRPML1, which induced redistribution of lysosomes to the perinuclear region. We found evidence of spatiotemporal coordination of the organelle networks under the applied perturbation. Together, our data provide new insights into how organelle networks are spatially organized and how their interactions modulate their distributions globally at the whole-cell scale. The Golgi apparatus is a critical effector of tumor cell polarization and directional motility during EMT, but how the organization and functions of the Golgi are regulated during EMT remains unclear. Here, we present a quantitative assay to measure the structure-function dynamics of the Golgi apparatus at below the diffraction limit, using HyVolution -a combination of high sensitivity detector equipped confocal platforms to acquire diffraction limited high-resolution images using defined sets of acquisition parameters and subsequent computational super-resolution by image deconvolution. HyVolution has been reported to achieve a lateral resolution of 140 nm, which is approximately 1.6 times higher than the resolution achievable with conventional confocal microscopy. This assay is amenable to fixed and live cell and tissue imaging formats, using commercially available fluorophores and enabled screening of the Golgi morphology and function in panels of cell lines. Using this approach, we found that the EMT-activating transcription factor ZEB1 leads to the formation of a polarized and compact Golgi structure with improved ribbon linking, enhanced Golgi matrix connectivity, and increased anterograde vesicle trafficking. Progestin and adiponectin q receptor 11 (PAQR11), a ZEB1 derepressed Golgiresident protein is required for ZEB1 to induce the structure-function changes in the Golgi, anterograde trafficking, cell migration and metastasis. Prevalent optical microscopy based assays of Golgi structure and function allows diffraction-limited quantitative assessment of Golgi compaction but does not allow precise measurement of Golgi element size and number, ribbon linking or compares compactness across several cell types. Our HyVolution based technique allowed comparison of panels of murine and human lung cancer cells based on their Golgi compaction, element size, number, ribbon linking and correlate the same with cell migration, invasion and metastasis. Golgi-associated microtubules (GMTs) are a group of microtubules (MTs) derived from the Golgi membrane. Previous studies have demonstrated that the asymmetric GMTs are required for the proper organization of Golgi complex and the establishment of cell polarity. However, the underlying mechanisms that differ GMTs from other MTs remain unexplored. Here, combining single molecule tracking and super-resolution imaging, we found that GMTs support efficient vesicles transport of Golgi cargos. Vesicles on GMTs exhibit much more active transportation than that on non-Golgi-derived MTs. Moreover, GMTs are usually hyper-acetylated. Our study suggests that the acetylation modification turns GMTs into high ways facilitating Golgi cargo transport for establishment and maintenance of cell polarity. 2 Kitasato University, Sagamihara, Japan. Fibrosis is the production of extracellular matrix proteins in tissues and often proceeded by injuries. In pleural fibrosis excess collagen deposition occurs, which results in increased stiffness and thickening of pleura during tissue rearrangements. Myofibroblasts are responsible for oversecretion of collagen, however the molecular mechanism of transportation of procollagen containing vesicles for secretion is unknown. Here, we studied the role of kinesin on collagen-1 containing vesicle transportation in human pleural mesothelial cells (HPMCs). Among a number of cargo transporting kinesins, KIF5A was notably upregulated during TGF-b induced mesothelial-mesenchymal transition (MesoMT). Using superresolution structured illumination microscopy (SIM) and DUO-Link technique, we found KIF5A notably colocalizes with collagen-1 containing vesicles. KIF5A knock-down (KD) by specific siRNA significantly reduced collagen-1 secretion but not plasminogen activator inhibitor 1 (PAI-1). KIF5A KD notably attenuated TGF-b induced increase in collagen-1 localization at cell peripheries. Live cell imaging with GFP-KIF5A and mCherry-collagen-1 showed that KIF5A and collagen-1 containing vesicles moved together. Kymograph showed that these molecules continuously move with mean velocity of 0.56 mm/sec, suggesting that the movement is directional but not diffusion process. Moreover, KIF5A was notably upregulated along with collagen-1 and a-smooth muscle actin (a-SMA) (MesoMT marker) in thickening pleura of carbon-black bleomycin mouse model. All the results support that KIF5A is responsible for collagen transportation and secretion from HPMCs.
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Cargo-Mediated Regulation of Collective Myosin VI Motility Ashim Rai, Ruth Sommese, Tejas Gupte, Sivaraj Sivaramakrishnan. University of Minnesota, Minneapolis, MN, USA. Cargo transport by motor proteins organizes the cell interior. Although structure and mechanics of individual motors has been extensively studied, the regulation of motility by the cargo interface remains poorly understood. Cargo-mediated regulation occurs through cargo adapter proteins which target motors to specific cargoes and regulate motor activation and processive motility via motor dimerization. Native cellular cargoes are driven by collective motility of multiple motors bound to cargo adapter complexes. Also, cell biological and biochemical studies reveal that motor-cargo interaction is highly dynamic. Hence, it becomes imperative to understand the effect of cargomediated regulation on collective motility which incorporates the dynamic nature of motor-cargo interactions. Here, we report ''biomimetic cargo interfaces'' using DNA scaffolds to pattern myosin VI cargo-adapter complexes that enable motor turnover and tune collective myosin motility. Furthermore, using a genetically encoded myosin VI FRET biosensor we monitor structural rearrangements in the motor in real time upon effector (cargo adapter and calcium) binding both in vitro and in live cells. Our results provide novel insights into collective motor function and its regulation through dynamic modulation of motor-cargo adapter interaction. 238a Monday, February 13, 2017 
